General Disclaimer 


One or more of the Following Statements may affect this Document 


• This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 


• This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 


• This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 


• This document is paginated as submitted by the original source. 


• Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 


Produced by the NASA Center for Aerospace Information (CASI) 



DOE 'NASA CONTRACTOR REPORT 


I 


DOE NASA CR- 150802 


INSTALLATION PACKAGE FOR SUNPAK™ SOLAR COLLECTORS 

Prepared from material furnished by 

Owens-Illinois, Inc. 

P. O. Box 1035 
Toledo, Ohio 43666 

Under Contract NAS8-32259 with 


National Aeronautics and Space Administration 
George C. Marshall Space Flight Center, Alabama 35812 



(NASA-CF-150e02) IN.STALLATICN PACKAGE FCB N7R-33528 

SnvPAK SOL;t 'nilECTOPS (Owms-I l Uncis, 

Inc.) lip A02/«F A01 CSCL TOA 


'Jnclds 

G3/44 31678 

U.S. Department of Energy 



Solar Energy 


NOTICE 

Thia raport vaa praparad to documanc work sponaorcd by Cha 
Unltad Stacca Govarnatant. Nalchar cha United Statea nor lea 
aganta cha United Stataa Dapartmant of r^nergy, cha Unltad 
Stataa National Aaronauclca and Spaca Adalnlatratlon. nor any 
fadaral ciQployaaa» nor any of chair concractora, aubcontractora 
or chair employaaa» aaka any warranty, exprcaa or ijuplled, or 
aaaujM any legal llablllcy or raaponalblllty for tha accuracy, 
conplatenaaa, or uaafulnaaa of any Information, apparatua, 
produce or procaaa dlacloaad, or rapraaant chat ita uaa would 
not Infrlnga prlvataly ownad rlghta. 


Table 0 ^ Contents 


Pane 


1 

6 


1. Installation Instrictlons 

2. Operating Instructions 

3. Ma1ntena>'ce Instructions 


9 


1. Installation Instructions. 

The SUNPAK^ ' SEC-601 air cooled collector is modular in design. 

The nodule is shiooed to the distributor/installer as sub assemblies 
because of shipping volume and cost considerations. The module is 
partially preassembled at the factory and tested for mechanical 
integrity and air leakage flow rate prior to packaging for shipment. 

The Model SEC-601 collector is twelve feet-two and three-fourth 
inches In width and eight feet-seven inches high. The module contains 
72 collector tube elements mounted on four inch centers. The total 
ncdule weight is 300 pounds and with the collector tube elements 
removed 80 pounds. The surface to which the collector module is 
mounted can deviate from u single plane surface by the order of 1" 
per 12' with no Impact on collector thermal performance or service life. 

The module design has emphasized minimum air leakage, a characteristic 
of utmost Importance In the attainment of high thermal performance of 
a solsr energy system.. The system Installation should also emphasize 
a low level of air leakage for the same performance considerations. 

The subassemblies received by the distributor/lnstaller are: 

1. Tube AssemMy:P/N SK-3555 

2. Return Tube: P/N SK-5089 

3. Manifold Assembly: PN SK-5076 

4. Rail Subassemblies (All angles etc., factory assembled) 

5. Outboard Support Subassemblies (All possible parts factory assembled) 

6. Tube Retainer (cushion factory assembled) 

7. Hardware (just nuts and bolts - one size 

The subassemblies or components provided by the distributor/installer 
Include: 

Alcoa - Bone white background. 

Mounting screws for background. 

Mounting hardware for collector. 

Mating roof penetration. 

The Model SEC 601 Collector module is designed for assembly ( less 
collector tube elements) by the distributor/insta Her near the site of 
the collector installation. The jstembly procedure starts with the 
placement of the five (5) T bars (P/N SK-5085) in parallel allignment 
on approximate three (3) feet centers per mounting diagram. The two (2) 
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tube end suDCort units (^/‘i SK-5n?C) and the manifold (P/!l SK-5076) are 
placed uoon the T bars ard secured In place by hardware; nut (P/N SK-5303) 
and bolt (P/N SK-5300), plair washer (P/N SK 5301) and lockwasher (P/N 
SK-5302). The holes a» • ore-drilled at the factory to Insure the 
alllgnnent of subassemblies. The conoleted manifold and support 
structure subassembly Is shown In SK-5075. 

The roof (Installation) site of the collector Is prepared for 
collector mounting by comoletlng the roof penetrations to mate with 
the manifold transition ducts. The Alcoa Bone White K 2023-30 
(or equivalent) diffuse reflecting backing screen Is pre mounted In 
accordance with the recommendations of the supplier. 

The completed manifold/support structure subassembly Is lifted 
to the roof (Installation site) and positioned to line up and Insert 
the manifold transition ducts Into the roof penetration ducts. After 
suitable positioning of the manifold transition elements, the module 
support structure Is attached to the Alcoa Bone White (or 

equivalent) backing surface using Molly hardware (or equivalent). All 
roof penetrations are then sealed for weather tightness. 

The collector module Installation Is completed by the Insertion 
of the return tubes (P/N SK-5089) and the Tube Assemblies (P/N SK-3555) 
Into the manifold (weather seal SK-5067). The Tube Retainer (P/N SK5103) 
Is snapped Into place to complete the assembly of the Individual 
collector tube elements. The order of assembly of the tube elements 
Is not critical. 

Upon completion of the system ducting and Installation of the 
air fan, It Is recommended that the system be tested for air leakage. 

This may be accomplished by sealing off the duct which would normally 
connect to the fan Inlet. A smoke bomb Is Ignited and the smoke 
effluent Ingested Into the fan Inlet with the fan operating under 
essentially maximum pressurized conditions. Air leakage Is detected 
visually. The smoke bomb, model K-30-Y Yellow Smoke Candle, manufactured 
by Kilgore Corp. , Toone, TN produces a smoke which is yellowish In 
color and which leaves a yellow deposit on any surface scrubbed by 
the slgriiflcant concentration of the smoke. It Is suggested that the 
smoke bomb system test be conducted prior to the application of 
Insulation to the ducting in order to pin point the location of any 
air leakage condition. 
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The SU’.f’AK' ' :!ocel SEC-fOl air cooled collector Is nodular In design. 
A single nodule contains 72 collector tube elements. All collector 
tube elements are mounted into the manifold so as to Induce a parallel 
air flow pattern in all collector tube elements. The pressure drop 
vs air flow rate fcr a single module Is Indicated in Figure 1. 

The pressure drop represents the difference In static pressure measured 
In the Inlet and outlet transition se^ ions between the manifold and 
the system air ducts. Thus, the air flow versus pressure drop 
information applies to any number of mudules installed to constitute 
a large collector array providing the system ducting Introduces iio 
significant pressure drop due to flow In the ducting. 

The Model SEC 601 air cooled collector Is virtually free uT 

limitations to operating conditions. The collector module has been 

tested under air flow rates and system operating pressures beyond any 

conceivable* practical operating conditions. As In all solar thermal 

collectors, then.ial performance Is affected by the rate of flow of 
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the cooling fluid. Thus, air mass flow rates below 6 LBS/Hr. FT. 

are not recommended be*cause of the attendent decrease In thermal 

performance which Is observed. Similarly, air-mass flow rates above 
2 

20 LBS /Hr. FT. are not usually recommended because of air pumping 
power requirements. It should be noted, however, that such flow rate 
recommendations are based on system considerations; no adverse conditions 
are Imposed on the collector Influencing safety, reliability, life, etc., 
by operation of the collector outside of the recommended conditions. 

Each Module SEC-601 collector module contains two{2) thermocouple 
type temperature sensors. The junctions are located In the annulus of 
the collector tube element facing upward and located at the extreme 
left position of the module. These temperature sensors are provided 
for use In the system control logic. The collector module has been 
tested, under accelerated aging conditions, to an exit air temperature 
from the collector of 325®F. continuous air flow. Under extended 
conditions of stagnation (no fluid flow) at high levels of Insolation, 
the collector tube elements can attain temperature levels equal to 
or exceeding 600®F. If air flow were initiated where the absorber 
tube glass temperature Is at high temperature, a short term over 
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tc-ofer alulae excurslor could tc observed ir t^e cdlector t>‘t air 
tenoerature as sensible heal Is removed fror the absorber tubes. 

Such an ooerating condition could subject a oortlor cf the polyurethane 
foan to tenoeratures In exc^«s of 32S^F for a short tine period. While 
no safety or long tern reliability features of the collector are 
Inpacted, repeated exposure to the high temperature excursion 
conditions could cause a chanae In the Insulating properties of the 
foam material and/or Introduce minor air leakage oaths. Such changes 
In the manifold properties could lead to a detectable reduction In the 
thermal performance of the module. 

Thus, one of the two thermocouples (copper-constanan, Type T) Is 
provided as an overtemperature sensor. When the sensed temperature 
exceeds 450*F, electric power to the fan should be deactivated to 
preclude the Initiation of air flow. The collector Is capable of 
withstanding extended periods of stagnation (no fluid flow) conditions 
without Inducing any carnage to the collector. In the event of failure 
of the control to prevent the Initiation of flow after extended 
exposure to stagnation conditions, the Inadvertent Initiation of air 
flow will not cause damage to the collector tube elements due to 
thermal shock. 

The second thermocouple Is provided as a temperature sensor 
for use in the control strategy for the solar energy system. The 
user may consider such st-ategles as temperature off set or absolute 
temperature as potential conditions for the starting and/or stopping 
of air flow. 

The optimum air mass flow rate for most solar energy systems Is 

2 

In the range of 8 to 12 LBS/HR. FT. of collector area. Other air 
flow rates may be considered at the option of the user. While 
pressure drop-air flow relationships are available over a wide range 
of operating conditions, limited test time has precluded the 
Investigation of the collector thermal performance as a function of 
air mass flow. 

It Is recommended that air filtration be provided In the solar 
thermal energy system '.aving a minimum ASHRAE arrestance of 60 
percent. Pressure drop through the filtration unit should be minimized 
(a maximum of 0.3 inches, w.g. at 150 SCFM is recommended) in order to 
control air pumping power requirements. 
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3. Maintenance Instructions. 

The SUNPAK^^' Model SEC-601 air cooled collector is designed for 
maintenance free operation over the design life (target; 20 years) of 
the collector.. The results of accelerated aging and service life tests 
predict the attainment of the target design life. No routine maintenance 
procedures have been established or Identified as required to date. 

Spare Parts List: 

No spare parts list for routine periodic replacement of 
components has been established or identified as required to date. 
Replacement parts will be ordered through the distributor/installer or 
directly from the manufacturer, Owens-Illinois, Inc., 1020 N. Westwood, 
Toledo, Ohio, 43606; Attention: Field Service Department. 
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